Determinants of length of stay in an inpatient stroke
rehabilitation unit in Saudi Arabia
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Objectives: To determine and analyze the influence of
age, gender, and ethnicity in the length of stay (LoS)
of inpatient rehabilitation unit patients after stroke.

Methods: All patients who completed the stroke
rehabilitation program at Sultan Bin Abdulaziz
Humanitarian City, Riyadh, Kingdom of Saudi
Arabia from 1st January 2005 to 15th October 2008
were selected for the study. Admission records of

823 (male; 551, female; 272) patients with a mean
age of 62.87 + 0.54 years were included in this study.
Patients aged <19 and 291 years were excluded due to
small sample size. Age, gender, and ethnic differences
of LoS were analyzed.

Results: The mean LoS on the stroke rehabilitation
program of the study population was 45 + 1.56 days.
Results showed that the frequency of the stroke was
higher in the 51-60, 61-70, and 71-80 age groups,
and lower in the 20-30 and 31-40 age groups. The LoS
of males were longer than females in all age groups,
and statistically significant results were observed in
the 51-60 (p=0.0084), 61-70 (p=0.0042), and 71-80
(p=0.037) age groups as compared with females. The
study also found that the LoS of Saudi patients were
higher when compared with non-Saudis (»=0.0009).

Conclusion: The results of the study suggest that
gender, age, and ethnic differences were risk factors of
LoS of stroke patients.
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troke is the most common cause of disability and a

leading cause of mortality world wide,' although the
incidence is falling in the West, but is probably rising
in Asia.? According to the World Health Organization
(WHO) estimates, 15 million people each year suffer
strokes, and 5 million are left permanently disabled.
Stroke burden is projected to rise from approximately
38 million disability adjusted life years (DALYs)
globally in 1990, to 61 million DALYs in 2020.
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Established risk factors, such as arterial hypertension,
diabetes mellitus, cigarette smoking, hyper-lipidemia,
micro-vascular rupture, age, and observed comorbidity,
such as sickle cell disease, human immunodeficiency
virus/acquired immune deficiency syndrome infection,
and cerebral malaria are increasingly being encountered
in the tropics.*> Stroke is second only to ischemic
heart disease as a cause of death, and over a third of
stroke deaths occur in developing countries. > Arab
countries constitute populations with a similar lifestyle
and diet that may influence stroke risk, type, and
survival after stroke, as well as other characteristics in
comparison with Western and Oriental populations.*
In the Kingdom of Saudi Arabia (KSA), stroke is a
rapidly growing problem and a major cause of illness
and deaths. Studies reported that the overall incidence
and prevalence of stroke in KSA appeared to be lower
than the rates in Western countries, but falls within
the range observed among Asian populations.®” The
major cause of mortality, hospitalization, and chronic
disability, stroke imposed considerable physical and
socioeconomic burden. Economic burden of stroke
has direct, indirect, and intangible components. The
direct cost of stroke is largely determined by the length
of initial hospital stay.*” As the search for solutions to
rising health care costs has intensified over the past few
years in the public and private sectors, the implications
of age, gender, and ethnic variations in the length of
stay (LoS) have assumed greater importance for stroke
patients. Combining acute and rehabilitation services in
a stroke unit may improve patients’ functional outcomes
and reduce length of hospital stay.'® The duration of
hospital stay depends not only on clinical factors, but
also social and economic factors.!" The evaluation of
various factors such as age, gender, and ethnicity are
necessary to shorten the duration of hospitalization. The
aim of the present study was to determine and analyze
the influence of age, gender, and ethnicity in the LoS of
inpatient rehabilitation unit patients after stroke.

Methods. All patients who completed the stroke
rehabilitation program at Sultan Bin Abdulaziz
Humanitarian City, Riyadh, Kingdom of Saudi Arabia
(KSA) from Ist January 2005 to 15th October 2008
were selected for the analysis. Admission records of 823
patients were identified with the mean age of 62.87 +
0.54 years were included in this study. The patients were
divided into 7 groups based on their age (20-30, 31-40,
41-50, 51-60, 61-70, 71-80, and 81-90 years). Patients
aged <19 and 291 years were excluded due to small
sample sizes. The study was approved by the Research
and Ethical Committee of Sultan Bin Abdulaziz
Humanitarian City, Riyadh, KSA.
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Data analysis was carried out using Microsoft Excel
2002 (Microsoft Corporation, Seattle, WA, USA), and
the Statistical Package for Social Sciences version 16
(SPSS Inc., Chicago, IL, USA). Data were presented as
mean # standard error of mean. The LoS was analyzed
by one-way analysis of variance (ANOVA). Student’s t-
test was used for analyzing the age, gender, and ethnicity
differences of LoS. A p-value of <0.05 was considered
statistically significant.

Results. Age, gender, and ethnicity wise distribution
of the patients included in the study are shown in Table
1. The mean age of the patients was 62.87 + 0.54 years,
with a median of 66 years (age range: 20-90 years).
There were 551 males (67%) with a mean age of 64.43
+ 0.67 years, and 272 females (33%) with a mean age
of 59.21 + 0.89 years. There were 739 (89.8%) Saudi
patients and 84 (10.2%) non-Saudi patients. The male
to female ratio of the study population was 2:1. The
mean LoS on the stroke rehabilitation program of the
study population was 45 + 1.56 days. Figure 1 shows the
age wise frequencies of stroke in the study population.
Results showed that the higher frequency of stroke was
found in the 61-70 age group, and a lower frequency was
found in the 20-30 and 31-40 age groups. The influence
of age in LoS of the study population is demonstrated
in Figure 2. The study found that the LoS increases with
age. The LoS of the 20-30 age group was 36 + 2.1, and 53
+ 1.9 in the 71-80 age group. However, a slight decrease
was found in the 81-90 age (50 + 2.4) as compared with
the 71-80 age group. The changes of LoS within gender
are shown in Figure 3. The results showed that the LoS of
males were longer than the females in all age groups. A
statistically significant results were observed in the male
age groups; 51-60 (p=0.0084), 61-70 (p=0.0042) and
71-80 (p=0.037) when compared to the female patients.
The difference of the LoS in ethnicity is demonstrated in
Figure 4. The results showed that there was a significant
difference observed in the LoS of Saudis as compared to
non-Saudi patients (p=0.0009).

Table 1 - Age, gender, and ethnicity wise distribution of the patients.

Age groups  mean + SEM Gender Nationality
Male Female Saudi Non-Saudi
20-30 23.8 £+ 1.15 15 15 21 9
31-40 36.9 £ 0.50 11 13 23 1
41-50 45.8 £ 0.36 49 26 68 7
51-60 55.8 £0.23 102 53 134 21
61-70 65.8+0.16 175 97 247 25
71-80 74.7 £ 0.18 154 60 195 19
81-90 84.5 + 0.39 45 8 51 2
All groups 62.8 £ 0.54 551 272 739 84

SEM - standard error of mean
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Figure 1 - The age wise frequencies of stroke in the study population.
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Figure 2 - The influence of age in the length of stay (LoS) of the study
population.
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Figure 3 - The changes of length of stay (LoS) within gender. Values
are mean * standard error of mean. *p=0.0084, p=0.0042,
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Figure 4 - The difference of the length of stay in ethnicity. Values are
mean + standard error of mean. ***»=0.0009

Discussion. Studies reported that age, gender,
race, and medical complications of stroke can increase
the length of hospital stay. Furthermore, the presence
of hypertension, diabetes, or heart disease all may
adversely affect the functional outcome and LoS of
stroke patients.'>'"> Many of these studies have reported
conflicting statistics because the populations studied
were often different. Also, stroke severity is a strong
and reliable predictor of LoS.'>"* However, prolonged
hospital stay is associated with nosocomial infections,
immobility, pressure sores, deep vein thrombosis,
and deconditioning.' The present study analyzes the
influence of age, gender, and ethnicity differences of
the LoS of inpatient rehabilitation unit patients after
stroke.

The results reported in the study revealed that age
was an important risk factor for LoS of stroke patients.
We found that the frequencies of the stroke were higher
in the 51-60, 61-70, and 71-80 age groups, and lower
in the 20-30 and 31-40 years age groups. Our findings
were in agreement with the results from previous
studies showing that the prevalence of stroke increases
with age and higher life expectancy, and it will likely
rise in the next decade.'>'® Furthermore, the WHO
report states that stroke is uncommon in people under
40 years.> Our study also found that frequencies of
the stroke were lower in the <40 years age group. Age
influence the severity of stroke, the deficits seen initially,
or the functional ability of stroke patients. Conversely,
age had an influence on the pattern of care given to
patients, in that older patients were likely to stay in the
hospital longer than younger patients.">!'” In addition,
younger stroke patients benefitted more by stroke unit
rehabilitation compared with older patients.”® However,
a study reported that age is not a significant associate of
prolonged LoS." However, we observed that the LoS
of the 20-30 years age group was 36 + 2.1 days, and it
increases with age up to the 71-80 age group.

Gender was demonstrated as a significant risk factor
of the functional outcome and LoS of stroke patients.?**
The results of this study indicated higher LoS among
males. Studies reported that male stroke sufferers have
poorer survival prospects than female counterparts,”
and males appear to be more vulnerable to infections,
injury, and stress.” On other hand, stroke severity, age,
stroke subtype, and cardiovascular risk factors found
that females had an overall lower risk compared to
males.?*?

In this study, we observed that the LoS of Saudis
(48 days) were higher than the non-Saudi (42 days).
This observation is in accordance with the earlier study
results that differences in functional independence at
admission to post-stroke rehabilitation and the average
daily improvement in function is related in part, to
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patients’ race/ethnicity.* It should be noted here
that LoS in hospitals is a major contributor of direct
stroke care cost. In efforts to contain health care costs,
providers have attempted to decrease patients’ average
LoS in hospital. The assumption was that reducing LoS
yields large cost savings.”> Reducing LoS by as much as
one full day reduces the total cost of care on average by
3% or less.”

The major limitation of this retrospective study
was the limited number of risk factors examined. In
conclusion, the results of this study indicate that the
gender, age, and ethnicity were the significant risk factors
of LoS in stroke patients. However, further studies are
required in different clinical settings to provide a more
comprehensive picture of LoS in stroke patients.

References

1. Reggiani M, Societa Inter-Regionale Piemonte ¢ Valle d’ Aosta
per le Cerebrovasculopatiec Group. Five-year survival after
first-ever ischaemic stroke is worse in total anterior circulation
infarcts: the SINPAC cohort. Cerebrovasc Dis 2009; 27:
29-36.

2. Khealani BA, Hameed B, Mapari UU. Stroke in Pakistan. J Pak
Med Assoc 2008; 58: 400-403.

3. WHO. Atlas of Heart Disease and Stroke. Geneva (Switzerland):
WHO; 2004. Available from URL: http://www.worldheart.
org/publications/books/the-atlas-of-heart-disease-and-stroke/

4. Benamer HT, Grosset D. Stroke in Arab countries: a systematic
literature review. J Neurol Sci 2009; 284: 18-23.

5. Jowi JO, Mativo PM. Pathological sub-types, risk factors and
outcome of stroke at the Nairobi Hospital, Kenya. East Afr Med
J2008; 85: 572-581.

6. Al Rajeh S, Awada A. Stroke in Saudi Arabia. Cerebrovasc Dis
2002; 13: 3-8.

7. Poungvarin N. Stroke in the developing world. Lancet 1998;
352 (Suppl 3): S11119-S111122.

8. Caro JJ, Huybrechts KE, Duchesne I. Management patterns and
costs of acute ischemic stroke: an international study. For the
Stroke Economic Analysis Group. Stroke 2000; 31: 582-590.

9. Rossnagel K, Nolte CH, Muller-Nordhorn J, Jungehulsing GJ,
Selim D, Bruggenjurgen B, et al. Medical resource use and costs
of health care after acute stroke in Germany. Eur J Neurol 2005;
12: 862-868.

10. Ang YH, Chan DK, Heng DM, Shen Q. Patient outcomes
and length of stay in a stroke unit offering both acute and

rehabilitation services. Med J Aust 2003; 178: 333-336.

192 Saudi Med J 2010; Vol. 31 (2)

WWW.Smj.org.sa

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Al-Jadid & Robert

Winter Y, Wolfram C, Schaeg M, Reese JB, Oertel WH, Dodel
R, et al. Evaluation of costs and outcome in cardioembolic
stroke or TIA. J Neurol 2009; 256: 954-963.

Appelros P. Prediction of length of stay for stroke patients. Acza
Neurol Scand 2007; 116: 15-19.

Khan FY. Risk factors of young ischemic stroke in Qatar. Clin
Neurol Neurosurg 2007; 109: 770-773.

Lim SC, Doshi V, Castasus B, Lim JK, Mamun K. Factors
causing delay in discharge of elderly patients in an acute care
hospital. Ann Acad Med Singapore 2006; 35: 27-32.

Saposnik G, Black S. Stroke in the very elderly: hospital care,
case fatality and disposition. Cerebrovasc Dis 2009; 27: 537-
543.

Saposnik G, Cote R, Phillips S, Gubitz G, Bayer N, Minuk J, et
al. Stroke outcome in those over 80: a multicenter cohort study
across Canada. Stroke 2008; 39: 2310-2317.

Saposnik G, Black SE, Hakim A, Fang J, Tu JV, Kapral MK.
Age disparities in stroke quality of care and delivery of health
services. Stroke 2009; 40: 3328-3335.

Ergeletzis D, Kevorkian CG, Rintala D. Rehabilitation of the
older stroke patient: functional outcome and comparison with
younger patients. Am _J Phys Med Rehabil 2002; 81: 881-889.
Atalay A, Turhan N. Determinants of length of stay in stroke
patients: a geriatric rehabilitation unit experience. Int | Rehabil
Res 2009; 32: 48-52.

De Reuck ], Vervaet V, Van Maele G, De Groote L. Short-
term outcome of patients with cardiac- and thrombo-embolic
cerebral infarcts. Clin Neurol Neurosurg 2008; 110: 566-569.
Di Carlo A, Lamassa M, Baldereschi M, Pracucci G, Basile AM,
Wolfe CD, et al. Sex differences in the clinical presentation,
resource use, and 3-month outcome of acute stroke in Europe:
data from a multicenter multinational hospital-based registry.
Stroke 2003; 34: 1114-1119.

Kapral MK, Fang ], Hill MD, Silver F, Richards J, Jaigobin C,
et al. Sex differences in stroke care and outcomes: results from
the Registry of the Canadian Stroke Network. Stroke 2005; 36:
809-814.

Hurn PD, Vannucci SJ, Hagberg H. Adult or perinatal brain
injury: does sex matter? Stroke 2005; 36: 193-195.

Chiou-Tan FY, Keng MJ, Jr., Graves DE, Chan KT, Rintala
DH. Racial/ethnic differences in FIM scores and length of
stay for underinsured patients undergoing stroke inpatient
rehabilitation. Am J Phys Med Rehabil 2006; 85: 415-423.
Taheri PA, Butz DA, Greenfield L]. Length of stay has minimal
impact on the cost of hospital admission. J Am Coll Surg 2000;
191: 123-130.



